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Noise damages the auditory system and hearing, which in turn impacts commu-
nication, quality of life, interpersonal relationships, and more. There are few ed-
ucational programs regarding prevention of noise induced hearing loss (NIHL)
outside of the workplace, even though exposure to damaging levels of noise is
prevalent through recreational and leisure activities. In this paper, we describe
the theoretical basis for, and the content of, a multimedia Hearing Loss Preven-
tion Program (HLPP) for older adults. The program is computer-based, stand-
alone, and self-administered. It was developed using the constructs of the
Health Belief Model (HBM) of Rosenstock.

Noise induced hearing loss (NIHL). There are many mechanisms by which the
auditory system can be damaged by noise. The extent of the damage is depend-
ent on the intensity of the noise (dBA), the temporal characteristics of the noise
(steady state, impulse), the spectral characteristics of the noise (frequency con-
tent), and the duration of exposure (time-weighted average). Additionally, there
are data regarding variations in individual susceptibility to noise damage result-
ing from both exogenous factors, and endogenous factors such as exposure to
toluene (Fechter, 2004) and cigarette smoke (Mizoue, Miyamoto, & Shimizu,
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2003). The most common and insidious cause of NIHL is long-term exposure to
steady state noise at levels greater than 85 dBA. Sounds greater than 85 dBA
cause damage via mechanisms that are complex and not entirely understood. At
least three mechanisms exist. First, noise causes mechanical destruction of the
membranes of the hair cells and supporting structures of the Organ of Corti (e.g.,
Hawkins, Johnsson, Stebbins, Moody, & Coombs, 1976; Hunter-Duvar & Bred-
berg, 1974). Second, noise decreases blood flow to the inner ear causing cell
damage (Axelsson, Vertes, & Miller, 1981; Santi & Duvall, 1978). Third, noise
exposure results in increased metabolic activity which in turn causes production
of free radicals, reduces cochlear blood flow, and causes neural swelling and
necrotic and apoptotic cell death in the Organ of Corti (Henderson, Bielefeld,
Harris, & Hu, 2006). For an in depth description of these mechanisms see
LePrell, Yamashita, Minami, Yamasoba, and Miller (2007). Typically, NIHL is
first evidenced by a temporary threshold shift, that is, an increase in thresholds at
some frequencies during and immediately following exposure that disappears
about 12 to 24 hr after the noise has terminated (Melnick, 1977; Mills, Gengel,
Watson, & Miller, 1970). If exposure duration and/or noise level increases, per-
manent threshold shifts occur resulting in hearing loss between 3 and 6 kHz, with
a notch somewhere around 4 or 6 kHz.

The damage caused to the cochlea by noise may not be immediately evident.
That is, thresholds may not be permanently elevated, even though damage has oc-
curred. This is evidenced by the fact that ears with past noise exposure, and thus
likely cochlear damage, show greater effects of auditory aging than non-exposed
ears (Gates, Schmid, Kujawa, Nam, & D’Agostino, 2000; Kujawa & Liberman,
2006). In other words, the effect of noise exposure is cumulative. Therefore, it
is important that older individuals, such as veterans who have been exposed to
noise during military service, or retirees who worked in noisy industries, be edu-
cated about this and about the need to protect their ears from further damage since
they are especially susceptible to NIHL and tinnitus.

Noise exposure in the workplace is the most common cause of NIHL, proba-
bly because a noisy workplace results in workers being exposed on a regular basis
for many hours each day, and also possibly because employees tolerate more
noise in the workplace than they would elsewhere, due to the threat of unem-
ployment (Mathur & Roland, 2007). Approximately 30 million workers are ex-
posed to hazardous noise at work, costing the national workforce an estimated
$242.4 million in disability payments (National Institute of Occupational Safety
and Health [NIOSH], 2001). Berger, Neitzel, and Kladden (2006) have devel-
oped a database of levels of occupational noise. Some industries are particularly
problematic, for instance, construction workers are exposed to jack hammers at
109 dBA and bulldozers at 105 dBA. In the logging industry, tree felling equip-
ment averages 98 dBA and chain saws average 110 dBA. Underground mining
equipment generates continuous noise levels of 99 to 108 dBA, while farm equip-
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ment exposes workers to levels of 103 dBA from tractors, and between 88-101
dBA from grain dryers. Other less obviously noisy occupations include police
who are exposed to sirens that have been measured to be 97 dBA inside the ve-
hicle, and night club disc-jockeys exposed to average levels of 103 dBA.

The Occupational Safety and Health Administration (OSHA; Occupational
Noise Exposure, 1983) developed standards for workplace noise monitoring, au-
diometric testing, provision of hearing protection, training, and recordkeeping
that apply to individuals in all American production industries, with the exception
of those in the oil and gas drilling services, in construction, and in agriculture.
However, there are many other common sources of noise to which people are ex-
posed for long periods of time, that do not come under OSHA regulations and
which often exceed safe levels. For example, Axelsson and Clark (1995) meas-
ured the Leq from a recorder located on the right shoulder of a spectator and
found levels of 99.5 dBA for the 3.5 hr duration at a hockey game, and of 96.9
dBA for Game 6 of the U.S. World Series in 1987. Similarly, noise at rock and
pop concerts has been shown to average 95 dBA with a range of 73 to 109.4 dBA
(Mercier, Luy, & Hohmann, 2003), while personal listening devices such as iPods
can reach outputs of 91 dBA to 121 dBA at maximum settings (Fligor & Cox,
2004; Portnuff & Fligor, 2006). Classical musicians are also often exposed to
noise levels of greater than 85 dBA for long periods of time resulting in a high
prevalence of tinnitus, and temporary threshold shifts (Laitinen, 2005). Noise
levels under motorcycle helmets have been measured on the open road at between
78-90 dBA at 30 mph, to 114-116 dBA at 120 mph (Lower, Hurst, Claughton, &
Thomas, 1994; McCombe, 2003), depending upon the specific motorcycle and
helmet used. A recent survey of noise levels on the New York City transit system
revealed maximum levels of 106, 112, and 89 dBA on subway platforms, inside
subway cars, and at bus stops respectively (Gershon, Neitzel, Barrera, & Akram,
2006). Military personnel are another group exposed to dangerously loud noise.
Chinook and Black Hawk helicopters register 102.5 and 106 dB respectively in
the cockpit, noise levels inside an Abrams tank and in armored personnel carriers
averaged 114 dBA when traveling at 30 mph and 117 dBA at 40 mph (Army
Hearing Program, 2007; Berger et al., 2006).

There is an alarming lack of knowledge among the general population about
the impacts of recreational noise exposure. In a study by Crandell, Mills, and
Gauthier (2004), 200 adults completed a 17-item questionnaire assessing the
knowledge, habits, attitudes, and perception of NIHL and use of hearing protec-
tion. In response to the question, “Can hearing loss caused by noise be cured?”
17% reported they thought it could be cured by medication, 10% by bed rest, and
4.5% by a doctor. Similarly, only 42% of respondents answered “yes” to the
statement “Listening to my favorite music at very loud levels is potentially harm-
ful to my hearing,” while as many as 34% of respondents said they would not
know where to purchase hearing protection devices (HPDs).
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Even when individuals are aware of the damage noise can do to the auditory
system, few individuals use hearing protection. For instance, Ologe, Akande, and
Olajide (2005) found that 93% of workers knew about the hazards of noise on
hearing and knew of methods of protection and yet only 27% possessed hearing
protectors, and of these, only 28% wore them all the time. In the study of Cran-
dell et al. (2004) described above, 72% of respondents said they never wore hear-
ing protection when exposed to loud sounds even though 85% were aware that
noise can damage hearing. Similarly, Bogach, House, and Kudla (2005) exam-
ined the perceptions of rock concert goers to NIHL and its prevention. Two hun-
dred four concert goers completed a survey prior to entering a concert venue.
Fifty-four percent of these individuals said they attended at least four rock con-
certs each year and 48.5% said they preferred to stand/sit in the loudest areas of
the venue. Eighty percent of respondents said they never wore hearing protection
at concerts, even though 34.3% thought it was somewhat likely, and 39.8%
thought it was very likely, that the level of the music at concerts would damage
their hearing. Clearly, education of the public about the hazards of exposure to
loud noise is necessary.

Impacts of hearing impairment. Hearing loss impairs communication, and it
is consequently associated with functional disability leading to depression, social
isolation, anxiety, paranoia, and poor self-esteem (Appollonio, Carabellese, Frat-
tola, & Trabucchi, 1996; Carabellese et al., 1993; Kochkin & Rogin, 2000; Mul-
row et al., 1990). Even marginal hearing loss is known to negatively affect a per-
son’s sense of independence and well-being (Scherer & Frisina, 1998). Hearing
loss has also been shown to affect both partners in intimate relationships, causing
feelings of frustration, anger, and antagonism between partners (Hétu, Jones, &
Getty, 1993), reduced communication (Hallberg, 1996), as well as poorer social
and psychological well-being on the part of the unimpaired partner (Wallhagen,
Strawbridge, Shema, & Kaplan, 2004). In the workplace, hearing impaired indi-
viduals report feelings of panic, embarrassment, and incompetence (Erdman,
Crowley, & Gillespie, 1984) and fear for their future employability (Morata et al.,
2005). Untreated hearing impairment has also been shown to be associated with
a decline in cognitive function (Cacciatore et al., 1999), health-related quality of
life, and functional capacity to conduct tasks of everyday living (Dalton et al.,
2003). Thus, there is a very real need to educate the public about the reality of
NIHL and its psychological and social implications.

Hearing conservation programs. As noted above, OSHA has had regulations
for hearing conservation in the workplace since 1983 that consist of published
standards for workplace noise monitoring, audiometric testing, provision of hear-
ing protection, training, and recordkeeping (Occupational Noise Exposure,
1983). Despite this, adherence to these guidelines is poor. For example, Daniell
et al. (2006) conducted a workplace assessment of 10 foundries in Washington
State. They took 7-hr duration noise measures at each site, and interviewed man-
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agement and employees about noise monitoring, the availability and use of HPDs
and informational materials, training on hearing conservation practices, and au-
diometry practices. They found that noise levels routinely exceeded 85 dBA and
often were in the 90-95 dBA range. None of the 10 companies had made any ef-
fort to decrease noise levels, nor did they have plans to do so in the future. Man-
agement did not have copies of OSHA regulations for hearing conservation, nor
had any of the interviewed individuals ever read them. Further, although HPDs
were available to workers, little training on use and fitting was provided, 3 com-
panies never provided annual training or audiometric testing, and training at the
other 7 companies was limited to the presentation of an interactive video pre-
sented in English only. Moreover, employees whose audiogram showed a signif-
icant threshold shift were never informed of it. Reilly, Rosenman, and Kali-
nowski (1998) reported equally disturbing findings from a Michigan state-based
surveillance program for occupational NIHL. They interviewed 1,378 individu-
als with NIHL about the hearing conservation practices at their workplaces. If an
interview revealed no baseline or regular hearing tests at a company, state in-
spection was recommended. Interviews determined that 46% of the 1,378 indi-
viduals were not provided with regular hearing testing and follow-up revealed
that of the 43 companies inspected, 23 had noise levels above the Michigan state
OSHA regulations, and of these, 17 had no hearing conservation program, or a
deficient one.

Outside of the workplace, hearing conservation programs are even more lack-
ing. Folmer, Griest, and Martin (2002) conducted a review of hearing conserva-
tion programs in schools and found that despite recommendations from experts
over many years (e.g., National Institutes of Health, 1992; Niskar et al., 2002;
Roeser, 1980), “basic hearing conservation information that could prevent count-
less cases of NIHL remains absent from most school curricula” (p. 51). They also
report that even though 29 organizations produce and disseminate hearing con-
servation curricula and materials targeted at school-aged children, few schools
use them.

Studies examining the effectiveness of hearing conservation programs are lim-
ited, but tend to show positive findings such as increased knowledge about hear-
ing health, and increased current and intended use of HPDs (e.g., Ewigman,
Kivlahan, Hosokawa, & Horman, 1990; Knobloch & Broste, 1998; Lee-Feld-
stein, 1993). More specifically, Lee-Feldstein (1993) compared the thresholds of
employees who worked in five noisy locations within a large automobile fabrica-
tion plant, with the thresholds of group of controls group who were not exposed
to occupational noise. The noise-exposed workers all participated in a hearing
conservation program. At a 5-year follow up it was found that, once the effects
of presbycusis had been adjusted for, the thresholds of four of the five groups of
noise-exposed employees had deteriorated to the same extent as those of the con-
trol group. The group of noise-exposed employees that worked in the noisiest lo-
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cation, the foundry, had thresholds that had deteriorated more than those of em-
ployees in the other groups. This is presumably because even a short exposure to
the noise levels in this location caused damage. Ewigman et al. (1990) found that
regular use of HPDs increased from 20% to 85% among a group of firefighters
who were provided with an educational program about NIHL. Knobloch and
Broste (1998) showed intended use of HPDs was greater (81%) for a group of
students working in agriculture that participated in a hearing conservation pro-
gram than among a control group who did not participate in the program (43%).
Kerr and Hong (2008) conducted studies that show booster interventions, such as
follow-up fliers mailed to participants, can be effective at maintaining HPD use.
On the other hand, Lusk, Eakin, Kazanis, and McCullagh (2004) failed to show
beneficial effects of a booster.

Theoretical basis of preventive health behaviors. The program we have de-
veloped aims to educate individuals about hearing loss and noise damage with the
goal of changing knowledge, attitudes, and intended behaviors towards use of
hearing protection in occupational and recreational settings. The target audience
is veterans and other older individuals who may not be aware of hearing conser-
vation and who do not necessarily realize the impact that recreational and leisure
noise can have upon hearing ability, tinnitus, and the resultant quality of life. In
particular, we want to inform users of the cumulative nature of noise damage. We
chose to focus on an older population, specifically, a veteran population. We are
interested in this population because veterans have almost certainly been exposed
to noise during their military service, both in combat situations and when work-
ing in environments such as shipbuilding yards and aircraft maintenance. While
all branches of the military have well-established effective hearing conservation
programs, noise levels during combat are especially hazardous and are difficult
to control because they can be unpredictable, and because military personnel
have concerns that HPDs will jeopardize their safety by distorting localization
cues and by attenuating important cues from other sources. Evidence that noise
exposure during military service is a problem is seen in the huge numbers of vet-
erans with service-connected hearing loss and/or tinnitus. For instance, accord-
ing to the Veterans Benefits Administration Annual Benefit Report of Fiscal Year
2006 (U.S. Department of Veterans Affairs [VA], 2006) there are currently
444,583 veterans receiving compensation for defective hearing and 395,324 re-
ceiving compensation for tinnitus. Further, it is estimated that there are almost
one million more veterans with service-connected hearing loss and/or tinnitus
that do not meet the criteria for receiving compensation. Because damage from
noise is cumulative, it is critical that the older, already noise-exposed population,
be educated about the potential of further damage to the auditory system with fur-
ther exposure to noise.

The program we have developed is designed based upon a combination of the-
oretical principles laid out in the Health Belief Model (HBM) of Rosenstock
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(1966). The HBM was developed in order to explain individual differences in
uptake of health services by the public. The model was initially based on four
constructs:

e Perceived susceptibility — the feeling of being vulnerable to a condi-
tion and the extent to which the individual believes he/she is at risk of
acquiring the condition.

* Perceived severity — the belief in the seriousness of the consequences
incurred if affected by the condition both medically (death, disability,
pain) and socially (effects on family life, personal relations, etc.).

* Perceived benefits — the belief that intervention will result in positive
benefits.

¢ Perceived barriers — the barriers an individual believes he/she needs to
overcome in order to effectively conduct some form of intervention.
This includes costs, negative side effects, social stigma, time needed,
and so on.

Two additional constructs were added later:

 Perceived efficacy — the belief in the extent to which the intervention
will be effective at treating/preventing the condition.

e Cue to action — a cue that prompts an individual to take action. This
could be internal such as symptoms of a health problem or external
such as media communications, interpersonal communications, or in-
formation from healthcare providers.

Data show that, to varying degrees, these constructs are effective at predicting
health-related behaviors, such as uptake of prenatal care visits (Zweig, LeFevre,
& Kruse, 1988), breast cancer self-examination (Champion, 1987), continued en-
rollment in diabetes-related pharmaceutical services (Pinto, Lively, Siganga, Hol-
iday-Goodman, & Kamm, 2006), and Hepatits B vaccination (Lin & Ball, 1997).

Lusk and colleagues have conducted a series of studies examining factors that
impact the use of hearing protection. Of the constructs in the HBM, they report
that the constructs of perceived self-efficacy, perceived barriers, and perceived
benefits have significant impacts on use of HPDs among male automobile plant
workers in the Midwest (Lusk, Ronis, Kerr, & Atwood, 1994) and male con-
struction workers in the Midwest (Lusk, Ronis, & Hogan, 1997). They found that
perceived barriers also influenced use of HPDs among farmers (McCullagh,
Lusk, & Ronis, 2002), and that both perceived barriers and perceived self-effi-
cacy influenced use of HPDs among female blue collar workers in two Midwest-
ern manufacturing plants (Lusk, Ronis, & Baer, 1997).
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The National Center for Rehabilitative Auditory Research (NCRAR) Hear-
ing Loss Prevention Program (HLPP). The HLPP we have developed is a mul-
timedia computer-based stand-alone self-administered program that provides ed-
ucation and the opportunity for users to screen their own hearing ability. It was
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developed to meet the following specifications:

The educational section of the program takes less than 20 min in du-
ration in order that it be practical for use in, for example, a hospital
waiting area.

The program is modular in design so that users can select components
in which they are specifically interested. According to learning the-
ory, this should result in optimal outcome because adults learn best
when information is practical and relates meaningfully to their lives
(Dirkx & Prenger, 1997).

The program is self-administered, that is, users do not require instruc-
tion in its use from a professional.

The program is low maintenance and does not require upkeep from a
professional.

The presentation level is adjustable because hearing impairment is so
prevalent among the older population — the population this program
targets. According to the National Institute on Deafness and Other
Communication Disorders (2007), approximately 31% of individuals
over age 65 are hearing impaired, with the percentage rising to be-
tween 40% and 50% of individuals over age 75. The program reverts
back to a calibrated level for the hearing screening module.

The program is clearly visible according to guidelines of Echt (2002)
because more than 26 million people over age 40 are affected with
some type of visual disorder and more than 4 million individuals in the
US aged 55 or older are currently experiencing severe vision loss (VA,
1999). Echt’s guidelines include use of large san serif font, light text
on a dark background, and large spaces between lines of text.

The reading level is between Grades 5 and 8 in order that the program
be comprehensible to most of the adult population. More specifically,
approximately 44% of people in the US over age 65 years read at Sth
grade level or below, while another 30% read at approximately 5th to
8th grade level (Kirsch, Jungeblat, Jenkins, & Kolstad, 1993).
Throughout the HLPP, written content is supplemented with verbal
commentary. Although the two are highly correlated, verbal compre-
hension level is generally higher than reading level, especially in
adults who have had little literacy education (Sticht, 2002).
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The content of the program was developed by a team of audiological re-
searchers, clinical audiologists, a nurse, and education specialists. The develop-
ment team worked together to decide the overall content of the program, and how
the content should be broken down into separate modules. Up front, it was de-
cided that the program would consist of a combination of video clips, interactive
computer modules, and animations. A professional film producer and a graphic
designer were employed for the filming and for designing the computer interface.
The film producer worked in tandem with the development team to prepare
scripts for the individual video clips that combined humor, cultural sensitivity,
and factual content. The graphic designer worked with the team to design a user-
friendly interface and to select photographs and animations to be included
throughout. Age-appropriate professional actors were hired for filming of the
video clips. Sources of information originated from general audiological litera-
ture, Berger et al.’s (2006) Noise Navigat0r® Sound Level Database, and other
scholarly works. Versions of the program were viewed by Patient Education Spe-
cialists at the Portland VA Medical Center and Dr. Elliott Berger, Senior Scientist
for Auditory Research at EeA*R/Aearo Company.

The final program consists of a looping opening video to attract users’ atten-
tion, a set of screens to ensure headphones are placed on the correct ears and that
the signals are at a comfortable listening level, six educational modules, a hear-
ing screening module, and a glossary of terms. Incorporated throughout are eight
video clips, multiple interactive animated screens, and an American Speech Hear-
ing Association (ASHA) animation of how the ear works

The program has been developed to permit easy addition of future modules.
Module 1 is a video called “How to protect your hearing.” It gives an overview
of the concept of hearing protectors, how they work, and the importance of using
protectors properly. It is intended to summarize key facts, so that if an individ-
ual stops using the program after this first module, he or she would have basic in-
formation about hearing protection. Module 2 is called “Which protection is
right for you?” It consists of interactive computer screens accessed via a touch
screen monitor and two short videos. The interactive screen provides informa-
tion about different types of hearing protectors, and what each type is most suited
to. The videos teach the user how to insert/fit the protectors. Module 3, “When
to protect your hearing,” is a video that teaches the user about typical sound lev-
els in the environment. Module 4 is named “How loud is too loud and what to
do.” It is an interactive module in which the user selects specific listening situa-
tions, is shown their typical sound levels, safe exposure times, the appropriate
type of hearing protection to use around those sounds. In addition, useful tips
about each listening situation and type of protection recommended are provided.
Module 5 is a video titled “Why protect your hearing?” It addresses some of the
negative impacts of hearing loss on quality of life and interpersonal interactions.
Module 6 is a multifaceted module known as “What happens when you hear?” It
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Content of the NCRAR Hearing Loss Prevention Program in Relation

to Constructs of the Health Belief Model

Hearing loss prevention

Concept beliefs How HLPP addresss it
Perceived Belief that exposure to noise will Module 3: When to protect your
susceptibility damage hearing hearing

Module 4: How loud is too loud?

Module 6: What happens when you
hear?

These modules variously describe

how the ear is damaged by noise and

the levels at which damage occurs.

Perceived Belief that hearing impairment Module 5: Why protect your hearing?

severity has negative consequences func- This module describes the ways in
tionally, socially, and/or psycholo- which hearing loss affects many
gically aspects of quality of life.

Perceived Belief that preventing hearing loss Module 3: When to protect your

benefits will benefit the individual at some hearing
level, whether functionally, social- Module 5: Why protect your hearing?
ly, and/or psychologically These modules contrast successful

and unsuccessful communication to
demonstrate the importance of good
hearing during communication.

Perceived Belief that hearing protection is Module 2: Which protection is right

barriers expensive, difficult to use, uncom- for you?
fortable, ineffective, and/or has Module 4: How loud is too loud and
some other negative attributes what to do?

These modules describe different
types of hearing protectors, and how
and when to use them.

Self-efficacy The individual’s belief that he/she Throughout the program the same
can effectively use hearing protec- three simple solutions for preventing
tion and/or has the capacity to noise damage are specified: “turn it
change his/her sound environment/ down,” “move away,” and “wear
listening habits hearing protection.”

Cues to Awareness of hearing difficulties, Module 7: Test your hearing

action tinnitus, health-related campaigns It is hoped that the hearing screening

addressing hearing protection, in-
put from family or friends

findings will provide an added cue to
action if hearing loss is already-
present.

Note. NCRAR = National Center for Rehabilitative Auditory Research. HLPP = Hearing loss pre-

vention program.
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provides information about the anatomy and physiology of a healthy, and a noise-
damaged, auditory system via animated clips developed by ASHA; an interactive
section provides an introduction to the physics of sound and it includes a glossary
of terms used throughout the program. Finally, in Module 7, users can screen
their hearing. The administrator can select the frequencies to be screened, the
testing step-size, and the testing algorithm. In Table 1, we list each construct of
the HBM, the way in which that construct could be associated with hearing and
hearing protection, the module in our program that addresses that construct, and
the way in which it does so.

Now that the content of the multimedia program has been developed, the next
stage is placement of the system and evaluation. Initially the system will be
placed in the waiting area of a busy VA hospital, but ultimately it could be located
anywhere individuals might have the time available to participate. A small
portable kiosk will house the computer and monitor. This kiosk will be sound-at-
tenuating in order to provide the privacy and quiet environment needed for hear-
ing screening. A formative evaluation will be conducted with the intent of im-
proving the product and ensuring that the goals of the program are being met
(Weston, McAlpine, & Bordonaro, 1995; Worthen, Sanders, & Fitzpatrick, 1997).
The primary objective here is to educate users about the damage noise can do to
the auditory system and ways this damage can be prevented. The formative eval-
uation will involve observation of user behavior while completing the program,
informal testing of users to determine whether the program is effectively meeting
its objective, and one-on-one interviewing to answer questions such as: What
message did the program give? Was each module easily understood? Were there
sections users found confusing? Which sections did users find interesting?
Which sections did they find boring? Did users find the program informative?
Did they find the program interesting or boring? Did they encounter difficulties
navigating the program? What improvements and additional content areas would
users like to see? Was the program of an appropriate length? Once formative
evaluation is complete, a summative evaluation will occur in the form of a struc-
tured study. This study will assess whether the program changes knowledge
about hearing loss and hearing protection, attitudes towards hearing and hearing
protection, intended behaviors regarding use of hearing protection and avoidance
of noise, and actual behaviors regarding use of hearing protection and avoidance
of noise.
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